Kinetics of basic fibroblast growth factor binding to its receptor and heparan sulfate proteoglycan: a mechanism for cooperactivity.
Basic fibroblast growth factor (bFGF) binds to cell surface receptor (CSR) proteins and to heparan sulfate proteoglycans (HSPG). On the basis of equilibrium dissociation constants (Kd), the CSR has been considered a "high-affinity" binding site and HSPG a "low-affinity" site. We measured the apparent individual on and off rate constants (kon and koff) for bFGF binding to these two sites on intact cells and to each class of binding site in the absence of the other. While the kon's for CSR and HSPG on intact cells were not statistically different (konC = 2.27 x 10(8) M-1 min-1; konH = 0.90 x 10(8) M-1 min-1), the koff for the HSPG was 22.7-fold greater than that for the CSR (koffC = 0.003 min-1; koffH = 0.68 min-1). Thus, the difference in Kd's appears to result from the faster rate at which bFGF is released from the HSPG sites compared to the CSR. The kon's for isolated CSR and HSPG, and the koff for isolated HSPG, did not differ significantly from those for intact cells konC = 2.50 x 10(8) M-1 min-1; konH = 0.92 x 10(8) M-1 min-1; koffH = 0.095 min-1). However, the off rate for isolated CSR (koffC = 0.048 min-1) was statistically indistinguishable from the off rate for HSPG and 16-fold greater than the off rate for CSR on intact cells. The "high-affinity" binding of bFGF to intact cells probably refers only to a complex of bFGF with both CSR and HSPG, and not to the CSR alone.